O ne in 8 women in the United States is diagnosed with breast cancer, 1, 2 and about one-third of these women undergo mastectomy to combat the disease. 3 In the past few decades owing to advancement in detection techniques and treatment, an increasing number of women have survived breast cancer. Thus, a focus on the importance of reconstructive surgery for women who have undergone mastectomy has emerged. Breast reconstructive surgery provides psychological benefits, such as improved self-esteem and decreased anxiety, 4,5 reduced sexual dysfunction, 6,7 and improvements in overall quality of life. [8] [9] [10] In 1998, the Women's Health and Cancer Rights Act (WHCRA) passed, mandating that insurance companies provide coverage for postmastectomy breast reconstruction (PBR). [11] [12] [13] [14] Although initial studies questioned the WHCRA's effectiveness, 15 ,16 the legislation was found to increase the rate of PBR. 17 Despite mandated insurance coverage and increasing awareness about its benefits, numerous studies have documented widening racial/ethnic disparities in PBR. White patients have a higher rate of PBR than do patients of other racial/ethnic groups. [18] [19] [20] [21] Some of the factors that fuel these disparities are inherent differences in insurance type, women's educational attainment, and income level. [20] [21] [22] [23] [24] One of the greatest predictors and most easily modifiable factors affecting disparity in PBR has been the initial patient-physician discussion. 25 Research shows that only 24% of breast surgeons referred their patients to plastic surgeons to discuss reconstruction. 26 To reduce disparity and improve access to PBR, 27 the New York City
Council suggested that informing women about PBR should be required by state law. The leadership at Montefiore Medical Center, Bronx, New York, 28 and the state's legislators drafted the bill, which passed in August 2010.
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On January 1, 2011, the State of New York enacted Public Health (NY PBH) Law 2803-o, which mandates that surgeons advise their patients undergoing mastectomy on available breast reconstruction options, advantages and disadvantages of each option, referrals and names of surgeons who perform breast reconstructive surgery, and insurance coverage of reconstruction. 30 In January 2011, the New York State
Department of Health sent a memorandum to all hospitals enumerating the law's requirements 31 and providing links to websites to help the hospitals compile information for patients. Similar to any PBH law, the legislation is subject to regulation and oversight. The health commissioner can audit hospitals to check whether they are properly administering the law. A facility in violation will have 30 days to rectify the situation and will be subject to fines.
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Based on our knowledge, no study has evaluated the effectiveness of NY PBH Law 2803-o in improving disparities in PBR, resulting in little information on the association of physician-patient communication with reducing racial/ethnic disparities. The purpose of this study is to fill this void by evaluating the effectiveness of the legislation. Using 2008-2011 state inpatient data from New York and California and applying a difference-in-differences (DD) approach, we aimed to evaluate the association of NY PBH Law 2803-o with racial/ethnic disparities in immediate PBR (IPBR). We used and quantified the definition of a racial/ethnic disparity from the National Academy of Medicine (NAM; formerly Institute of Medicine) and hypothesized that mandated physician-patient communication would reduce disparities in IPBR.
Methods

Data Source
We performed a retrospective study using [2008] [2009] [2010] [2011] 
Statistical Analysis
Data were analyzed from July 1, 2016, to February 24, 2017. We applied a DD approach, 36 using a generalized estimating equation model (to adjust for potential correlation within hospitals) to examine whether enactment of the NY PBH Law 2803-o in 2011 influenced rates of IPBR (using California for comparison). For the DD approach to be valid, one should not observe different trends in the outcome variable between the comparison and control groups before a change in policy. 37 We examined the unadjusted racial/ethnic differences in IPBR rates before the law's implementation in 2011 ( Figure 1 ) and observed no significant differences in disparities between New York and California. Second, we used the NAM definition of a racial/ethnic disparity to estimate changes in disparities in IPBR and whether the implementation of the law decreased disparities between white and minority populations. NAM defined disparity to be any difference between white and minority subpopulations in access to or use of health care services not owing to health needs or patient preferences. 38 Cook et al 39 introduced a method to empirically implement the NAM definition, and we followed their approach in this study. Use of the NAM definition of a disparity in a DD method has been explained in detail elsewhere. 40 We also added a detailed description of the NAM method in the eMethods in the Supplement. First, we fitted a DD logistic model. Second, we estimated the health index scores for white patients and each minority group in New York and California based on the coefficients (for age, certain conditions, and number of comorbidities as need indicators) of our regression model in the first step and the actual observations. Third, we used the rank-and-replace algorithm 39,40 to replace the health index score of white patients for those of minority groups in the original regression model to estimate the NAM-adjusted predicted values for each minority group. Last, we calculated the differences between white and racial/ethnic subgroups included in the study to obtain disparity values. To measure the standard errors for the NAM estimations, we used a bootstrapping technique by replicating our entire sample 100 times with replacement and reestimated the counterfactual NAM disparities with each bootstrapped sample. Throughout the analysis, a 2-sided t test at a 5% level was used to detect statistical significance. The data analysis was generated using SAS (version 9.3; SAS Institute, Inc) and R (version 3.3.1; https://www.r-project.org) software.
Results
In the overall sample of 42 346 women, the mean (SD) age was 53 (10) years, with patients in New York being, on average, a year younger than patients in California (mean [SD] age, 54 [10] vs 53 [10] years; P < .001) ( Table 1) . Most patients were white (65.3%) in both states; however, we found differences in the overall distribution of races. In New York, African American individuals constituted 12.9% and Hispanic individuals con- stituted 9.2% of the population compared with 6.4% and 15.6%, respectively, in California. Although most patients undergoing mastectomy were in the highest income quartile (30.5%) in both states, more patients in California were in higher income categories (the third and fourth quartiles) than patients in NY (59.6% vs 46.3%; P < .001). Figure 1 shows the unadjusted differences in IPBR in New York and California (eTable 4 in the Supplement). In general, New York had higher rates of IPBR compared with California (65.4% vs 51.5%; P < .001). The gap in IPBR between white and African American individuals was slightly larger in New York than in California (22% vs 18%; P = .001), with no substantial change in 2011. From 2008 to 2011, the gap between white and Hispanic individuals was 15% in New York (P < .001) vs 21% in California (P = .02), which in 2011 changed to 6% in New York (P = .02) vs 19% in California (P < .001). Before 2011, however, trends in racial/ethnic differences in IPBR in both states were almost parallel, with no significant differences in IPBR disparities between the 2 states. In 2011, the gaps between white and Hispanic individuals in New York decreased by 9 percentage points (95% CI, 0.02-0.15); between white individuals and other minorities in New York, by 8 percentage points (95% CI, 0.07-0.19; P < .001). The gap between white and African American individuals in New York decreased slightly, but the change was not statistically significant. No significant change in the differences between white individuals and minorities was observed in California.
Residing in New York compared with California was associated with higher odds of IPBR (odds ratio [OR], 1.72; 95% CI, 1.34-2.20; P < .001) ( Table 2 ). The year 2011 was associated with higher odds of IPBR (OR, 1.37; 95% CI, 1.23-1.51; P < .001), showing a positive temporal effect in both states. However, the interaction of year 2011 and New York was not significant, showing that the law was not effective in increasing the overall IPBR rate in New York. Being African American (OR, 0.63; 95% CI, 0.55-0.73; P < .001), Hispanic (OR, 0.59; 95% CI, 0.50-0.69; P < .001), or another minority (OR, 0.48; 95% CI, 0.41-0.56; P < .001) was associated with lower odds of IPBR compared with being white, indicating a lower probability of undergoing IPBR among minorities regardless of where they lived. With use of the highest household income quartile as the reference, the odds of IPBR were lower in the first (OR, 0.40; 95% CI, 0.34-0.48; P < .001), second (OR, 0.44; 95% CI, 0.38-0.50; P < .001), and third (OR, 0.59; 95% CI, 0.54-0.66; P < .001) quartiles. In addition, payer was a significant predictive variable. Compared with private insurance, having Medicaid (OR, 0.29; 95% CI, 0.24-0.34; P < .001), Medicare (OR, 0.50; 95% CI, 0.46-0.54; P < .001), or no insurance (OR, 0.38; 95% CI, 0.27-0.55; P < .001) was associated with lower odds of IPBR. Finally, the combination of being Hispanic, living in New York, and the year 2011 was associated with higher odds of IPBR (OR, 2.08; 95% CI, 1.26-3.42; P = .004), suggesting that the law was effective in reducing the gap between white and Hispanic individuals in New York. Table 3 shows the adjusted predictive disparities using the NAM definition. Although statistically significant, the decrease in disparities between African American and white individuals in New York and California was small. Disparities between Hispanic and white individuals decreased from 22% to 12% (P < .001) in New York compared with 26% to 25% in California (P < .001). The disparities between other minorities and white individuals decreased in New York from 31% to 23% (P < .001) but increased in California from 19% to 24% (P < .001). Figure 2 shows the estimated effect of the NY PBH 2803-o law in IPBR disparities. The change in disparity between African American and white individuals was small and insignificant (1 percentage point; 95% CI, −0.02 to 0.04). However, the decreases in disparities between white and Hispanic individuals (9 percentage points; 95% CI, 0.06-0.11 percentage points; P < .001) and between white individuals and other minorities (13 percentage points; 95% CI, 0.11-0.16 percentage points; P < .001) were substantial.
Discussion
Our study highlighted 3 main findings pertaining to the effectiveness of the 2011 NY PBH Law 2803-o concerning disparities in IPBR. First, within the first year of implementation, the policy was not effective in increasing the overall rate of IPBR. Second, it did not reduce disparity in IPBR between white and African American individuals. Third, it substantially decreased disparities between white and Hispanic individuals and between white individuals and other minorities.
Although the rate of increase in IPBR varied among different population groups, IPBR increased over time in both states. After analysis of the effect of temporal increases in IPBR, the 2011 NY Law PBH 2803-o was not significant in increasing the overall rate of IPBR. One factor that may have contributed to this observation is the lack of enough data available for this policy evaluation owing to a short timeframe because we were only able to use data collected after 1 year of the enactment of the law.
Another factor contributing to the lack of a significant increase in the use of IPBR may be lack of physician knowledge about its benefits, with many referring physicians rating their knowledge about reconstruction as low. 41 On the contrary, previous studies show that young, educated white patients have effective communication with their physicians, asking the most questions and providing useful information voluntarily. 52 Physicians also ask more questions of their white patients compared with patients from minority groups. 52 For example, African Americans' visits with oncologists are reported to be shorter and to contain less discussion about the illness and potential risks related to their illness. Medicare Part D was more effective in reducing disparities between whites and Hispanic individuals in prescription drug use, spending, and hospitalization than it was in reducing these disparities between white and African American individuals. 40, 56 Another study indicates that the uninsured rate decreased by 12% among Hispanic individuals from before the Affordable Care Act to the first quarter of 2015, while the rate decreased by 6% among white individuals. 57 In 2014 after passage of the Affordable Care Act, Hispanic individuals were 5% more likely to have a physician visit than in 2011 compared with white individuals, with a 3% increased probability and African American individuals with a 2% increased probability.
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Previous studies have noted language as a barrier for Hispanic individuals in access to care. Because many US plastic surgeons are white 59 and speak English, with only 37% of US medical graduates reporting fluency in a language other than English, 60 one would expect language to be a barrier in access to care for non-English-speaking patients. In 1998, the Office for Civil Rights of the Department of Health and Human Services issued a memorandum banning any barrier to health care because of patients' limited English proficiency. Research indicates that non-English-speaking patients tend to ask more questions in a language-concordant setting. 61 For example, a study conducted on language-concordant care in pediatric surgery found it to significantly increase understanding and patient satisfaction among Hispanic families when compared with groups who were serviced by an interpreter. 1 The IOM definition is one of many disparity definitions found in disparity literature. 2 To implement the IOM definition, we followed a procedure suggested by Cook et al. 2 We started by fitting a regression model. The fitted model for this study is presented in Tables 2 and our outcome of interest was immediate post-mastectomy breast reconstruction. Except for race and ethnicity variables, we classified all other variables into two categories of socioeconomic variables (S) and need variables (H). In our regression model, socioeconomic variables (S) included income, insurance, and state. Need variables (H) included age, number of comorbidities, and being diagnosed with congestive heart failure, diabetes, obesity, and chronic pulmonary disease. Equation number 1 below shows an example of fitted regression model, where "R" defines race/ethnicity variables, "H" defines need variables, and "S" defines socioeconomic variables.
(1) E (Y) = 0 + 1 R + 2 H + 3 S We then transformed the distribution of need variables included in our regression model for each minority group (Hispanic, African-American, other minorities). For need variables, each non-white subpopulation should have the same distribution as Whites'. To transform the distribution of need variables for non-white groups to be the same as Whites, we calculated a health-index score for each subject in the sample. Equation number 2 shows the health-index score based on our fitted model in equation 1 and individuals' actual observations:
(2) E (Health-Index) = ∑ 2 H To make the distribution of need variables or health-index score the same among nonwhites and whites, we followed Cook's et al. "rank-and-replace" method. 302 We sorted the estimated health-index scores for each minority subpopulation separately and proportionally replaced the values of Whites for non-whites in each minority group. For example, if there are 500 Whites and 65 Hispanics, we replaced the value of the healthindex for the first Hispanic with the health-index value of the first ranked White. Then, we replaced the health-index for the second Hispanic with the health-index of a White person who ranked 13 th among Whites. We looped through until the average of healthindex scores for Whites and Hispanics were the same. This technique is called, "rankand-replacement," 30 and we performed it for all minority subpopulations included in the study, separately.
We then replaced minorities' health-index values in equation (1) with the rankand-replaced values estimated above. This is presented in equation number (3).
(3) E (Y) = 0 + 1 R + 2 H (ranked-and-replaced) + 3 S Finally, we estimated the predicted value of our outcome variable based on the counterfactual value of the need values for minority groups and actual values for Whites. To define the IOM disparity, we averaged the adjusted predictive values from equation (3) stratified by population groups (White, African-Americans, Hispanics, and other minority groups), and estimated the IOM-disparities. Thus, IOM disparity presents a difference between the average hypothetical value for the outcome measure among the minority groups and the actual average value for the same measure among Whites. The estimated outcome for minority groups is counterfactual. Thus, we could not use the observed standard errors to define the statistical significance. We used a bootstrapping technique to replicate our entire sample 100 times (with replacement). The IOM approach let us construct comparison minority and White populations that were similar in their distributions of need variables but different in all other observed variables in each subpopulation.
